ABSTRACT
InTRoDuCTIon
Cephalometry keeps playing a key role in the diagnosis, especially in researches that evaluate the effects of growth and treatments performance. Several analyses were developed to quantity and determine the anterior vertical growth of the face, as for example, the Downs Y-axis of growth of. 1 But this angle or growth pattern seems to be influenced by the mandibular sagittal length. On the other hand, the angular measurement SnGoGn seems to be safer and independent of mandibular sagittal changes. Other measurements have the same purpose, such as the FMA of Tweed, 2 Jarabak 3 quotient and Vert index of Ricketts. 4 Once the SNGoGn and the SNGn are widely used, and considering the possibility of inaccuracy in the classification of facial type (dolichofacial, mesofacial and brachyfacial), 5 when a mandibular error is present in the face (class I, II and III facial patterns), this study aimed to verify the probability of matching between SNGn and SNGoGn in different sagittal discrepancies.
MATeRIALS AnD MeThoDS
This study was approved by the Research Ethics Committee of Methodist University of São Paulo, municipality of São Bernardo do Campo (São Paulo State, Brazil), preventing participants and researchers from any ethical or legal inconvenience.
This is an analytical observational study of radiographs and photographs obtained in right lateral view of Brazilian Caucasian individuals, average aged 16 years and 7 months (ranging from 11 to 25 years), with different malocclusions, no history of previous orthodontic treatment, no craniofacial anomalies and no important facial asymmetries. The sample was gathered from the file of the Graduate Program in Dentistry (UMESP), of an universe around 1,630 orthodontic files.
A Canon digital camera (EOS Digital Rebel XT, Mississauga, Ontario, Canada) was used to obtain the images, with 100 mm macro lens. The photographs were taken at a distance of 1.5 m with 1 × adjustment of the macro lens. All patients were instructed to stay at natural head position (NHP) looking at a mirror, with one kilogram weight in each hand and with the cephalostat located in the auricular olives. Patients were asked to remain with the teeth at maximum intercuspation with lips at rest.
A single previously calibrated evaluator from the Master Degree Course in Dentistry examined subjectively the profile photographs of the patients' documentations, separating them into Pattern I, II and III (Skeletal class I, II and III facial patterns), based on a subjective morphological facial analysis. 5 In this initial selection, the individuals with borderline characteristics have been excluded. This first subjective analysis considered some important structures of the patient profile such as: straight, concave or convex profile; nasolabial angle; proportion of upper, middle and lower face; chin; mentolabial groove; lips and their relationship; chin-neck line; chin-neck angle; nose line.
After this analysis, the individuals were separated into three groups. In the Pattern I, patients with balanced profile were allocated. Pattern II and III groups were composed by those individuals with evident abnormal sagittal characteristics. Doing this reclassification, the sample was reduced to 574 individuals.
The initial radiographs of these patients were separated and digitized at a resolution of 150 dpi, on a range of image size of 100%, and calibrated to 256 shades of grey, in TIFF format, aiming to perform cephalometric analyses. The software used was the Radiocef™ -(Radiocef Studio 1.0, release 14, Radio Memory Ltd., Belo Horizonte, MG, Brazil).
The cephalometric landmarks used were: A (subspinale); S (sella); N (nasion); B (supramental); Gn (gnathion); Go (gonium); Prn (middle pronasal); Ls (upper lip), and Sn (subnasal). The angle measurements used were: ANBnormative value preset at 2°, according to Riedel, 6 in 1952;
Prn(Sn-Ls) -with value from 90° to 110°, as suggested by Scheideman et al., 7 in 1980; SNGn -standard preset at 67°, with variation of plus or minus 3°, as suggested by Steiner, 8 in 1959; SNGoGn -standard preset at 32°, with variation of plus or minus 5°, as suggested by Riedel, 6 in 1952.
DeTeRMInInG The SAGITTAL SKeLeTAL PATTeRn oF The FACe
The 574 patients selected were evaluated cephalometrically by the ANB and nasolabial angles. Individuals with ANB = 2°, plus or minus 0.5°, fitted in group I; group II -ANB ≥ 5°; and group III -ANB ≤ -4°. The nasolabial angle was used to define sagittal maxillary position. 9 Scheideman et al. 7 in 1980, found a value of 90°
to 110°, from a sample with balanced profile. Considering this, only individuals with nasolabial angle in this range of normality were included in the sample, excluding individuals with maxillary sagittal problems. After checking the cephalometric measurements of the ANB and nasolabial angles as an exclusion criteria, the sample became to be constituted of only 59 patients.
Determining the Facial Type
The determination of the facial type was made by two cephalometric measures: SNGn and SNGoGn. When used the SNGn (according to Steiner, 1959) 8 the facial type was classified as dolichofacial, when equal to or higher than 70.1°, mesofacial when between 64.1° and 70°, and brachyfacial when the SNGn was lower than or equal to 64°. When used the SNGoGn, the patients were classified as dolichofacial when higher than or equal to 37.1°, mesofacial, between 27° and 37°, and brachyfacial when lower than or equal to 26.9°, as suggested by Riedel (1952) . 6 
STATISTICAL AnALYSIS
In order to test the hypothesis that the facial type diverges between the two methods, we used a logistic regression with the errors distributed according to a binomial distribution, 10 verifying thus the probability of matching between the angle measures in the different levels of sagittal discrepancies.
To verify the intra-examiner bias, we used the paired t-test. In the determination of random error, we used the calculation of error proposed by Dahlberg, listed in the Table 1 .
ReSuLTS
Of the 59 radiographs, 26 were from male patients, and 33 from female. The group of the pattern I was composed of 25 patients (12 females and 13 males), pattern II consisted 8 females and 7 males) , and the pattern III had 19 patients (6 females and 13 males). The average age of the patients was 16 years and 7 months.
The matching in the classification between the two cephalometric measures (SNGn and SNGoGn) was used as the response variable. That is, if the classification was the same between SNGn and SNGoGn, the response variable had the value 1 (one). But, if this classification was different, the value of the response variable had the value 0 (zero). Thus, once the response variable is binary (one or zero), we used the binomial distribution. The predictor variable (independent) was the pattern I, II or III. The results of the logistic regression of the matching in the classification as a function of the pattern are shown in the Table 2 .
A marginally significant difference (1) was found between the pattern I and II (p = 0.06), and a significant difference (2) between the pattern I and III (p = 0.01). The pattern I is not quoted in the Table 2 because it is the contrast (the Table 2 lists the pattern I minus the pattern II and the pattern I minus the pattern III).
When removed the intercept of the regression, there was a possible matching between the measures (Table 3) .
This analysis shows the results of the same regression, but without the contrast 11 among the patterns. With this, the probability of matching between SNGn and SNGoGn for the pattern I was relatively high (1.15 logit, or 70%) and different from zero (not random). But, for the patterns II and III, this matching is relatively low [pattern II: -0.13 logit (46%); pattern III: -0.54 logit (37%)]. Besides, the matching for the patterns II and III is not significant different from zero (i.e. it may be at random -few values of 1 and many values of 0, as shown in Figure 1 .
DISCuSSIon
Facial and cephalometric analyses are discussed and adopted long ago, 12-14 since they have a key role in diagnosis, planning and research in orthodontics. 15 The vertical pattern of facial skeleton composes an important aspect by defining the variability in the orthodontic mechanics, as well as in the facial prognosis. Tweed has dictated that the vertical variation in the FMA could define a case as favorable or unfavorable. Ricketts et al The literature supported by comprehensive cephalometric studies is clear when confirming that the facial pattern is established since the childhood and remains with the growth. 1, 12, [16] [17] [18] [19] However, in the sagittal direction, the mandibular length is changed with the growth, and varies according to the different sagittal discrepancies. The SNGoGn angle defines the behavior of the mandibular basis in relation to the cranial base, while the SNGn angle defines the vectorial resultant of the anterior and inferior growth of the mandible. 1, 20 These two measures are usually interpreted together, defining the direction of the facial growth vector. 9, 21 Although the vertical facial pattern is defined early there may be variability of behavior, given the unique and morphogenetic characteristics of each individual.
5,16
Despite both measures SNGoGn and SNGn (Y-axis) should define the vector of vertical facial growth, classifying thus the patient into mesofacial, brachyfacial and dolichofacial, this does not occurs when there are sagittal errors. In the pattern I, more balanced, the two measures were coincident -in 70% of cases, but in the pattern II and III, they were coincident only in 46 and 37%, respectively. This observational research evidenced the deficiency in the SNGn angle to classify the pattern of vertical growth in patients with remarkable sagittal discrepancy, as shown in Figure 1 . The reason is the location of the Gn landmark -in the inferior and anterior portion of the body of the mandible. It is impossible to separate the vertical behavior of the face from the sagittal behavior of the mandible in the interpretation of the growth effects. 22 Schudy 23 also reported that the Y-axis of growth is inadequate to express the facial type, corroborating our results, as can be exemplified in Figures 2A to C. This author also confirmed that the angles referred the SN line with the mandibular base seem to be the most reliable indicators for the vertical facial variations. Therefore, the use of the measure SNGn is not appropriate to determine the facial type, due to the influence experienced by the sagittal position of the mandible, even if the face is not vertically changed.
Even being an academic discussion, it is reasonable to check the reliability of the classification of dolichofacial patients (when measured by SNGn), because they can be only pattern II with mandibular retrognathia. And if they had been measured through SNGoGn or similar mandibular, they would be correctly classified as mesofacial, therefore changing the prognosis.
Conversely, dolichofacial and pattern III patients could be maybe erroneously classified as mesofacial, if used the SNGn.
Anyway, the vertical vector requires caution, because it seems to be a variable of limited correction by orthodontic procedures (excluding the procedures combined with orthognathic surgery).
ConCLuSIon
The readings of SNGoGn and SNGn to determine the vertical facial skeletal pattern are matching in 70% of individuals with no maxillomandibular sagittal error. In the individuals pattern II and III, the matching occurred in only 46 and 37%, respectively. The Y-axis of growth (SNGn) is inadequate to evaluate the vertical pattern of the head skeleton in patients with large sagittal discrepancies.
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